INTRODUCTION
The stable isotope ratio of the organic carbon preserved in marine sediments is a useful indicator of the paleoenvironments of an area because it is affected by the relative amounts of terrestrial-and marine-derived organic materials present and by environmental conditions, primarily temperature, prevailing during the growth of the source organisms for the carbon. Rogers and Koons (1969) suggested that C 13 /C 12 isotopic ratios in marine sediments are determined by the variations in the surface water temperature at the time of deposition rather than by the variations in the relative amounts of terrestrially and marine-derived organic materials incorporated in the sediments at a given location (Sackett, 1964) . According to Sackett and Rankin (1970) , in portions of large ocean basins where the terrestrial contributions are negligible, the isotopic composition of sedimentary organic carbon may be related to the isotopic composition of the plankton cells which is in turn controlled by temperature. Rogers et al. (1972) obtained <5C 13 values of organic matter in-Cretaceous, Tertiary, and Quaternary sediments from the North Atlantic, and concluded that surface water temperature is the most significant factor accounting for the observed variations in δC 13 . However, Parker et al. (1972) and Newman et al. (1973) found that the variations in carbon isotope ratios observed in Gulf of Mexico sediments reflected changes in the input of land-derived sediments (and organic matter) which in turn were controlled by climatic shifts during and since the Pleistocene.
According to the current consensus, the terrestrial component plays a major role in controlling δC 13 of marine sediments, while the effect of surface water temperature is of secondary importance. This assumption guided our preliminary interpretation. It should be noted that some of the δC 13 values obtained in this study are more negative than would be provided by material which was 100% terrestrial in origin, suggesting that temperature or some other significant but unknown factors may be controlling carbon isotope ratios in marine sediments.
Analytical procedures used for the determination of C 13 / 12 ratios were described by Parker et al. (1972 Figure 1 ) was located in the Crozet Basin, which has been a deep water environment from the Miocene to the present. Throughout that time, the sediment was deposited below the carbonate compensation depth. Therefore, the contribution of terrestrial organic matter is probably minimal at this site. The δC 13 values for cores from this site could be interpreted as due either to a cold water marine environment or to an influx of terrestrial carbon. The latter possibility is made unlikely by sedimentological evidence. The shift in δC 13 at 104-100 meters correlates with the lower Pliocene-upper Pliocene boundary. Figure 2 ), from the Ninetyeast Ridge, penetrated to a volcanic sequence older than Eocene. The volcanic sequence contained carbon with both the most negative and the most positive δC 13 values of all the cores reported on here. However, the cause or significance of these extreme numbers cannot be determined at this time. From other evidence, it is known that the volcanic sequence was deposited in shallow water. terrestrial input or a warming of the marine waters. On the basis of other evidence we prefer to interpret the change in <5C π as reflecting a warming trend. If the temperature dependence of stable carbon isotope fractionation during photosynthesis is taken as O.2°/oo to 0.4°/oo per degree C (Sackett and Rankin, 1970) , then the temperature increased from Oligocene to Miocene by 8° to 16°C. From the Miocene to the present, the δC 13 values again became more negative, probably as a result of a cooling trend.
At Site 254 (Table 3 and Figure 3 ), also from Ninetyeast Ridge, the δC 13 values indicate a significant terrestrial input in the section between 266 and 210 meters. The paleoecology of this section shows a mollusk assemblage characteristic of a tropical shallow water marine environment (P. Jung, personal communication) and interpretation of pollen and spore remains leads to the same conclusion (Kemp, Chapter 34, this volume Figure 5 ) are more positive, indicating a greater pelagic contribution to the organic matter, even though Site 257 is closer to existing land masses. This could mean that Site 256 was downslope from Site 257 and collected a greater terrestrial input due to gravity and current regimes, or Site 257 was subjected to greater scouring activity subsequent to deposition of terrestrial material.
At Site 258 the δC 13 values (Tables 6 and 7 13 values from -24 to -24.5. The micarb chalk sequence from 236 to 256 meters has a <5C 13 value of -26. The shift to more positive values at 263 meters correlates with the ferruginous clay sequence, which was deposited in deeper waters. The ferruginous sequence has a very high organic carbon content. If this organic material was scavenged (coprecipitated) from the water column without isotope fractionation, the δC 13 values of this material may be an indirect measure of the <5C 13 of the average dissolved organic carbon (DOC) in the water column during this time (Cretaceous). If this is so, the marine DOC in the Cretaceous was slightly more negative than today's average DOC (-24°/oo vs -21°/oo). Since the δC 13 of DOC is the result of a complex and long-term series of events, 4. Sediments from the Wharton Basin (Sites 256 and 257) contain a high content of terrestrial organic matter, while sediments from Ninetyeast Ridge (Sites 253 and 254) contain organic material which is primarily pelagic in origin.
5. The geochemistry of the stable carbon isotopes, when taken with other paleoecological data, can provide significant information on ancient environments. However, more detailed sampling of older sediments coupled with more work on recent materials will be required to fully exploit the usefulness of this parameter.
